5-1

oo g1 O
A W N P
>d

a0 0
~N o Ul

I=
10
10

I=
|0
Ja4 Hr oA

0 0 J0
om

[0

o

o 05 08 OF
I=
10

QI © I
>

0K
I=
1o

&E
SAHCOIHEX

&l

I=
1o

00 0%
L
10

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



H5E SUEZ 5-2
1 ©0+tId 11 O X Of
Ve | J ) 8 O — — o —
o oy —
SotE I
- K228 M CHR = & I = hydrostatic
F)lJrT1F) 1 RAM
N - 2 %y;;NDER
- Y OHUWIIA! (positive displacement) 3 PN PLUNGER
| 5 E=UA
O R= L 6 waEIy
S cycle Al 7 BED
— — - = 2| 8 LEVER
e SY(YOt=Y), SAtH, 25 X 0| 9 STROKEMIZH &I
10 DRAIN VALVE
=(0l(HLHY 2D} TLCH nas
EE(EO'I :;), PN 12 RAM PACKING

N
il
2
X
0%
2
’Q
=1
&
A
Jm
0x
o [

13 PLUNGER PACKING
14 RAM PACKING
15 DRAIN VALVE PACKING

Fig.5l +S O

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



5-3

B9 4= Cycle

F

=X
TT 9

X~
o

T
110

H
=

|_

| N
A

©)]

=y
El

Iy
<
=

ol
Ul

-t

Sl
ol
0|

2 04012 AEHS] oA =

o

of

Ct.

]
= =

[H0

=40

F Dt el =

HItALE 8 SAH B0 20

¥ =S

ESo
S TT

B\l

&)

OF
Ll
ok

uJ
>

Ok
ol
i

o)

0.
Al

&l

30

oll
Ll

oK

K

ot

HLHIl =)0l &

Ct.

F

~J

2 Lt

0D

& AH012l ==

KT

ol

EEA%

0
N

&l

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



M5E SerHE I 5-4
O _L_L-IEO| X O|(j;||_+_)
T 1 O — — o — |
° OOI-E—lEO| X &=
TT B35 O — — -/ O
- lIAEEHIZO &
,DDA - I/P S
ID
e A
< I/CYL >
Vi N
AP
Fs > ] |
— !
P, <— E:
e P, Y
l/o l/C)/L l/

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



e APTHA t Skog A=

-« AFEALI2 2O JISUT A (AE2)0 250l ZYEHOZE TS
AMGLE BEARIMNGS HAMNDLE
HOLUSING THRUET ARD 21D

SFHERICAL
WASHER

PISTOM SHOE

e i BT T FINS TRAMSAIT

i 0l SPRING FORCE

] TO SPHERICAL
o WASHER WHICH
[ TURM HOLDS
SHOE PLATE & YLIMDER /
PEETRACTOR BING) BLOCK

UMY ERS AL DRIVESHAFT
AT, FlaTom LIME KEYS FLAMGE
BLOCK TO

(a) (b) DREIVESHAFT

SHOE FLATE

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



NI5&

IIO

5-6

— Radial &t

O OF
TT

&

I O]

I

=N
T \“

0!

=15

—

0
0T

SF QO Z piston0| 2= & Ch.

CENTERLINE
! . —— CYLINDER BLOCK
CEMNTERLINE

FIRTLE

PISTOMNS

CYLIMDER BLOCK

[ IMLET

REACTION RIMNG

|A§E IT
—— O —

Fig. 5.4 dllO|CI &

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



(2) Gear &
O|I—I j|O.|
LESIING

High . Pressure

ENTIN MG HERE, ..

\
. N 4
v, Y THE €0 HETAN ‘- __/

W THE S L OF TIFTH -~ i
S THLS GeAE,

Low Pressure

S of
J 1

S Al

—
[s<
o
[s<
o

L THRDLUICE THIES

IR
I
ST THIS PO A,
. WHERL CORETART
\ _'__._.--"J WS I O T

wEMRE FOATES L ..,

= LFSPFRT 4Fa)

'I"-Ff -
IMFMER SEAR - PIQ SRR C"'JI'"T""‘\

ey
A PRI THF SRACFS

J/
A=W SEM THE TIETH OF
THIZ RIFERMA  CIFAR

(b)

A 15 CARRIED: ird THESE
SFACES .

Fig.55 0|01 B I

1. zar e pessur acansIGH Pressure;
WA UEIs HEAUY £ OE

L2 1M C3k SRAETE ot

LEdEI 210107 37 AR O,

S FLECLD T

ST FRESSURE SORT 43
TIETH &8 20k M
RO

"

B B Bl
L B!
[ ,.f '|'||
b .
( e I
1) F) ir
&
e s )
I.ODILIE DA YL e
PSR | S CHARMEETS \
Oﬁ""’l:n BETY/FE ™~ TEETH. T, JacLns - -l-.': ED FERE A%
TURIG AL I" aTEL TEETH LIEIRal 50 L0000 I TTERS 2R,
Low Pressure v I
(a)
Pt

CLIMACHT

o FEMALT GEAR ROTOE

IMILET FORT

Low Pressure

(©)

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



N5& =B

OOLIHIT O] E2(H|l =)
T TEH O ——I1 71\l /™)

(3) &€ H(Vane) & Al
Cakd RIMNG SURFACE
2,015 CARRIED ARCLUMIEG ROTOE

ACSIDE LOAD IS EXERTED
D BEARIMGE BECALISE

RI™G IR PUSMPIMNG CHAMEBERS

PLIMPI NG
CHAMBERS
ECCEMTRICITY
SHAFT

CUTLET
I MLET =

I QL EMTERS A% 3PACE
BETWEEM RIMG ARD

& 1D 15 DHSCHARGE
AOTOR 1MCREASES IoOARDIS DISCHARGED

..... : A% SPACE DECREASLES.

VANES

OF PRESSURE UMBALA™NCE .

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



5-9

(1) Al

513 &0t
S \J

J 1 =

&

11 O] K&
W S

[0

EtA) Axial I AE HE2 =3

— T

;

= CYLINDER BLOCK, PISTON S0/ 3| &

9 5 IH(VALVE PLATE), AFZHSWASH PLATE)= D&
SHOE PLATEO! 2/l PISTON SHOES AHEHOf| 2 =t
M2t 0| 2 &8 otAH & ™

- o= AMD ARE FORCE
PISTON= |“LL|- | [I|> al’ VALWE PLATE 5LOT i\q\TEJ fk.‘t-:)Ll*Hl_'ElTD
OIZHAH ASIH==2 \ / PISTON SUB-ASSEMBLY
Al UM s 2
DUTLET

SE o =S 5t PR
(e R | ; O = — i

ISILET

PR DRIVE SHA

WASH PLATE

sk " = r ____:-;'.
\ SHOE PLATE
CYLINDER BLOCK BORE TRETRACT O # NG

T PISTOMS WITHDRAYW
kA BORE AT INLET

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



M5 2Ed 5-10

2t (displacement) 0| gt?
&Y E=ol= ME(0I2)

v, = %nDﬁ D, tana Z, s5q e
::,'\__l

V.15 & HE = S 2Hem° / rev) =

D, : pistonZ] Z(cm) _

D..: cylinder block piston Z! Z(cm) /1]

a  AHEFE AR

Zp:piston=-& Fig. 5.8 I AS B IO| R24H| &

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



S 5-11
OOIHIIO| XFE 2| 2| ( HI )
I TEH O ——— T o e i\ /™y
e JiH E2E B I (VARIABLE DISPLACEMENT)
— AHEEE= AMFO JISHEA 2E=Z O
e AEZY EI(FIXED DISPLACEMENT PUMP)
— AHEEE= AMFL JISHA 220 0E
R - STROKE o 1] PO
LENGTH - STROME

SV

A [N SWARH
PLATE &MIGLE

DECREASED SwASH
FLATE AMGLE

FERDY BWeas N

FLATE AMGLE
(RAAK IR LM DISPLATERMERTY (PASTIAL DISPLACEMENT) (ZERD DISPLACEMERTY

Fig. 5.9 JI2H SHSAIEA I AE BES &S

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



M5& 8T 5-12
OOFH I O| Xt 2| ( Hl =)
J1T 380 ——| T1O e _ 4| \“Il ™/
3. COMPEMSATOR SPOOL
— . PORTS OIL TO PISTOMN WHEN
° A}.lil-/%l P, l:il geo—k Jé!i PRESSURE SETTING |5 REACHED,
- CUT OFF;O 4, ADIUSTMENT SPRING

SETS COMPENSATIMNG
YOKE PRESSURE.

DRAIR T CASE

LOAD PRESSURE

G, MOKE ACTUATIMNG PISTOM
RESPOMDE TO COMTROL FROM
COMPEMSATOR TS REDUCE

L FLOW FROM PURE,

1. YORE RETURMN SPRIMG
MOERMALLY HOLDS PUMP
AT FULL DISPLACEREMT.

Fig. 5.10 AFEFAl D}EH 22

O’
J=

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



XI5

0z
EIO

5-13

O OF
TT

&

I O]

=
=)

10
I

(3) AFEA!I AXIAL I AE HIOIO| =22
e = CYLINDER BLOCK, PISTON 0| 2| &

« EEIH(VALVEPLATE)Z L&
o O 20| PISTONS 2HF)
o MetA =0| el &otH &l H

PISTONS 20| [}2} S0
MR WA SZEo
C

o
g=2ss

@

-_—

=ci SAI0 3| &

LIMIVERSAL LIMEK

PISTOM ROD
CYLIMDER BLOCK
ROTATING SHAFT CALSES
PISTOME TO RECIPROCATE

OIL FORCED TD ™

DUTLET A5 PISTON Y ™,

15 FUSHED BACK /A \I—/\%—\

INTC CYLIMNDER ) ﬂ |
v | T
s | 0o

| , ———
L_,J-" ! // LN
L
4/
x

T QUTLET
PISTOMN 15 WITHORAWI NG

FROM BORE AT IMLET

!
FROM INMLET

Fig.5.11 AFSAl | ASE B I

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



N5& RBL

5-14

30
[
&
I=
1o
J7
O
[10
u
I

bt LA LIRA A TIGLE

LES: APGLE

B3 ASIGLE

(b)

X!
((®]
o1
[HEN
N
&
['II
0to
of
ogr
=
I
1z
=
>
I
O’
I

o st AL

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



N5& =B

5-15

OOFIHITO| XkE=2| 2| ( HI )
J I 8539 O — — T1 O LL_ -« \“1l /™M /)

=p% A= SUEH =
EZE I 20 B2 EF

1.WHER PREZZURE 13 GREAT
EnCUGH T OWERCOME
COMPEMSATOR SPRIMG
FORCE, THE RIMG SEIFTS TO
BECREASE COTEMTRICITY .

SLIGE BLOWZE

LU

PMARIMUIM
MNOLUME STOP
SCREW

DIl I
2. ADJUSTMAEMT OF
COMPEMEATOR SFRIMG
DETERMIMES PRESSLIREE
AT WHICE RING SHIFTS,

Frem

Fig. 5.13 Bl QI B Z o] =X

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



N5& =B

5-16
5 4 TIl N\ ;F\IL_ 1
A NUT S Al
(1) M EX2 25
SESNIG
o Zero-stroke control ( Fig.5.14 (a) )
» Horse power control ( Fig. 5.14 (b))
pl
__P=p Prax
—: n = const
/1 ’rEF : P = const
n / : /
s xmmf 1'-| Xnax
4 2 3 Prin N
a) e b min™= Qrmin vgmax“:omax Z

Fig. 5.14 IO & & R 0f

from “Hydrostatische Pumpen und Motoren”, Jaroslav und Monika Ivantysyn

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



N5& =B 5-17

>
-
>

!
-
0
bl
[~
\JL:

-t s Mo
* Pressure control ( Fig. 5.15 (a) )
 Flow control ( Fig. 5.15 (b))
» Horse power control ( Fig. 5.15 (c) )

PSP
R
—3 +1 — b
] 05 4
B ] -1
g 0 05 I Yemax — S
| S A
: I |
] ! |
s | 4 Ny
| Ja
>1<8 2 1I 9 >[<____10
—_— (] kg

(2) i (b)
Fig. 5.15 B T | I+t | 0f

from “Hydrostatische Pumpen und Motoren”, Jaroslav und Monika Ivantysyn

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



N5& =B 5-18

>
-
>

parn.
02;—
pal
=
JF

©)
Fig. 5.15 & I o| T} 3t & Of (Al %)

from “Hydrostatische Pumpen und Motoren”, Jaroslav und Monika Ivantysyn

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



5-19

XI5

K
vl

O]

Ell

oJ
0

Al

|

{12 &= (fluid type)

X

(@)
TT

(1) Jt

ol

-

ol
Al
KO
00

T

0

<

OHl
Ok

-

B

ol
ol

<l

o]
HiD
i3

04 4 JHA]

51

FLE MO0 ER2

HCY.

—

S

JHZ 0l 4 & 0 OF

[0

o &0l ek

IH 1T
O —

A
=l
J
=
ol
il
<
<

p|
Bl
=0
<+

A
Bl

<
Al
=l
I

-

of0

=l
gl
<0
oH

Ct. (ex.

KJ

2t0l Ect

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.

| JF=0ICH




5-20

0 OfA

Load

IHIIO| AN (H
E L2 A& (A=)

ot (L1& 5.2a)

5t (12 5.2h)

ot(light duty) : & St Al ==(load factor) )t & & = CHZ 22| 25%0] LK
£ ot(medium duty) : S ot Hl ==t 25%0] &F 75%0] LK

of(heavy duty) : 6t H ==t 75%0] &

10 2 AT

Load

«—>—> Time 0 |e e Time
Work{ Dwell Work ' [Dwell
Cycle Cycle
(a) (b)

Fig. 5.16 & XL 2| 20l & from 22 w1y

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



M5 2Ed 5-21
HIIO| MA(H
5L 8&E(H=S)
(3) =2 AML

- BI 22 52T &

- FAe  ZAUEX I LAGHE FHE, POHME A0l

- Sl S5 HIO EE RY

- BO A EIW 02O B0 ALY, LHPAIE 0 2IFt DI2SH

- X% EE HE2H UE 23U 224, O-ring, HIOIIH LEAL

- A4 =<

- g . g28agsJ)lHas, a2

- =x=J| It

- =c|2 M MElA B2 2, et E0|4

- ZIJ|I2H

- QAN 2N, EM IS

- &N

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



5-22

XI5

50
o

M

™~

0l
ol

=l

IH

oK

oK)
40

-

Kl

A
El

Kl
A

W]

o

=
ol
(040

-t

Kl

X
S
mr
(040

-

=
ol
>
>

A Ol A2l 26t

IH 11
o —

-

20
I
T

-

~J

O]
100
10

TT|

N

-

J

=
00
10
K

K0
A\l
o)
4§+
IK
0x
Kk

(6) LA O

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



N5E =E 5-23
5.7 01
e Displacement
— U 3dE EEot= ME(0[E)
- ESY/JJVEL (AE
- A E%g@,ga 3 MEE X
S OAMEER im /rad cc / rev
« HAAYH 2 A& JIEX
o HAQNEL L HAYHOZ AES2M JsEt
A AL JI=0| &= 2/8s85%
e SEOIEEEZYH . AlEgd&dl)lolSote EEHE2
EEADN

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



5-24

0K

_ = Hl 77 E(Qour)
" 02 REQy)
_£

Qy

>
>

[

i}

Pd | Qout

Fig. 5.17 22| A )| =2

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



N5& =B 5-25

()
i
(-

’
e
D

EESEERN
AT Ea (M)
1

AT
+7

th

B 1

1+Cf+CdﬁQ
I:)d

1

where,
Dy
27

C,,C, : 2RO OFE A&

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



oM
10

MI5&

I
0%
IH

5-26

0o

’
[~
D

AN =4 0H=E(H)

TS noEorEH,)
_PQ
Tw
_PDp Q
T Dro
=1

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



N5& =B 5-27

&)= ¢ol

[1] Industrial Hydraulics Manual, Vickers, 1970

[2] Jaroslav und Monika Ivantysyn, Hydrostatische Pumpen und Motoren, Vogel
Fachbuch, 1993

[3] ot M &, = A/ REEs, EE=2, 1987

[4] Merritt,H.E., Hydraulic Control Systems, J. Wiley & Sons Inc., 1967
[5] Watton,J., Fluid Power Systems, Prentice Hall, 1989

[6] FAPA Lab, R & &5 2/9/=, A=W w J|H & Ak, 1997

Fluidpower Application & Production Automation Lab., Seoul Nat’l Univ.



